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The present invention relates to a novel con 
struction of seal including a resilient sealing ele 
ment or packing operating in a groove. This 
novel type of seal is especially effective for seal 
ing fluids under pressure between relatively moy 
able surfaces, or between surfaces that are main tained stationary, 
The invention comprehends a novel seal com 

prising a resilient packing of predetermined 
shape and cross section operating in a groove of 
predetermined shape and dimensions, the parts 
being so related and combined that most effec 
tive sealing under all conditions encountered in 
use, is accomplished. The resilient packing is 
substantially wedge-shaped and adapted to seat 
in a substantially V-shaped groove, with the an 
gle of the groove somewhat greater than the an 
gle of the sealing element or packing to permit 
the seal to pivot around the radius of its vertex 
and thereby slip or pivot from one side of the 
V-shaped groove to the other. The top edge of 
the sealing element or packing is formed on a 
radius of Such dimension that approximately the 
Same amount Of Squeeze or compression is main 
tained as this element or packing slips from one 
side of the groove to the other. 
The present novel seal is equally applicable as 

an internal or external type seal. Either type of 
seal is effective for sealing under relatively low 
or high pressures, or under no pressure, so that 
they have universal application and are particu 
larly adapted for the hydraulic field. 
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show more clearly the arrangement and dimen 
sions of the seal groove, 

Figure 3 is an enlarged view in vertical cross 
section through the wedge seal and giving the 
dimensions thereof. 

Figure 4 is a fragmentary enlarged view in 
vertical cross section through a portion of the 
cylinder and piston head and showing the posi 
tion of the wedge seal in the groove when in neu 
tral position. 

Figure 5 is a view similar to Figure 4 but show 
ing the position of the wedge seal under work 
ing pressure conditions. 

Figure 6 is an enlarged fragmentary view in 
vertical cross section through the cylinder Wall 
and piston, with the piston carrying an internal 
type of wedge Seal and the cylinder an external 
type of wedge ge??. 

Referring more particularly to the disclosure 
in the drawing, the novel wedge seal is illustrated 
as applied to a cylinder and piston in which the 
piston is provided with a peripheral groove 2 
of substantially V-shape and adapted to receive 
a wedge-shaped, resilient sealing element 3 for 
sealing the space between the piston and the 
Wall 4 of the cylinder 5. The cylinder head or 
cap 9 is also provided with V-shaped grooves 
and 3 for the reception of a pair of external type 
wedge-shaped sealing elements 3, the wedge 

30 shaped sealing element in the groove 7 being 

Further objects are to provide a construction 
of maximum simplicity, efficiency, economy and 
ease of assembly and operation, and such fur 
ther objects, advantages and capabilities as will 
later more fully appear and are inhereatly pos 
sessed thereby. 
The invention further resides in the construc 

held in fixed relation for sealing the Space be 
tween the head and the cylinder wall, and the 
wedge-shaped sealing element in the groove 8 
sealing the space between the head 8 and the re 
ciprocating piston rod 9. It is to be noted that 
the wedge-shaped sealing element 3 in the 
groove 2 is of the internal type in which the 
wedge is tapered inwardly while that in the 
grooves and 8 is of the external type in which tion, combination and arrangement of parts il. 40 the taper of the wedge is outwardly. This latter, 

lustrated in the accompanying drawing, and 
while there is shown therein a preferred embodi. 
ment, it is to be understood that the same is 
susceptible of modification and change, and com 

form is preferably used in packing glands and 
the like. w 

The cross section of the wedge-type sealing 
element and the dimensions of the Substantially 

prehends other details, arrangements of parts, 45 V-shaped grooves in which this seal is carried 
features and constructions without departing 
from the spirit of the invention, 
In the drawing: 
Figure 1 is a fragmentary view in vertical cross 

are outlined in detail in the drawing, particular 
ly in Figures 2 and 3. As therein shown, the 
angle made by the V-shaped groove is approxi 
mately 60, while that made by the side walls of 

section through a cylinder and head or end cap, 50 the sealing element is approximately 45°, so that 
with the reciprocating piston head and cylinder 
head formed with grooves for the reception of 
the novel Wedge type seal. 

Figure 2 is a fragmentary enlarged view in Ver 

the angle of the V-shaped groove is greater than 
the angle of the wedge-type sealing element to 
permit this sealing element to slip or pivot from 
One side of the V-shaped groove to the other, 

tical cross section through the piston head to 55 pivoting around the radius at its vertex. The 
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top edge of the wedge-type sealing element is also 
curved in a manner such as to maintain the 
same amount of squeeze or compression as the 
sealing element slips from one side of the groove 
to the other. The vertex of the sealing element 
has a radius preferably slightly less than but 
approximately conforming to the radius at the 
bottom of the V-shaped groove in which it piv 
ots. Also the other two corners of the sealing 
element are so formed and at a proper radius 
such as to prevent these corners from being 
caught or pinched at the Sealing edges. 
The present novel seal or packing is effective 

for sealing pressures of fluid between surfaces 
which may be relatively movable or stationary, 
and although it is shown in the contour of a 
ring, it is to be understood that it may be formed 
of any desired contour or configuration in con 
formity with the contour of the parts to be 
sealed. Furthermore, although the invention is 
illustrated in a hydraulic cylinder, it has a uni 
versal application, For example, the seal may in 
addition to being applied between a piston and 
cylinder or between a piston rod and gland bear 
ing be mounted on a pivot bolt where the relar 
tive motion between coacting parts is rotary 
rather than reciprocating. Or it may be applied 
as a static seal such as a plug in the end of a 
pipe or a cap on the end of a cylinder, where 
there is no relative motion, and in nunnerous 
other applications which will become apparent. 
Or, it may form a most effective gasket between 
a gear case and cover plate by inserting the 
sealing element in a groove in a gasket surface 
and bolting down the cover plate upon the Seal 
The novel seal is highly applicable to sealing 

parts in hydraulic equipment, and it is to be 
noted that the action of the seal is not neces 
sarily the same under all conditions. For ex 
ample, in a piston where the pressure changes 
from one side of the piston to the other, the seal 
ing element will pivot first from one side of the 
groove to the opposite side. Where it is used 
as a static seal such as on the end cap or head 
of a cylinder as shown in Figure 1, the pressure 
will generally be on but one side. 

It is important to note that in a resilient type 
of sealing element or packing, the present seal 
ing element or packing being preferably of a 
natural rubber compound or of a compounded 
synthetic rubber suitable for the purpose, that 
it pass from one phase of operation into another 
as the pressure changes from a relatively low 
pressure to a relatively high pressure. Thus, in 
the ordinary operation of a resilient or flexible 
type sealing element operating in a groove in the 
manner here disclosed, the seal passes through 
three phases of operation. First, the no-pres 
sure phase; second, the relatively low pressure 
phase; and third, the relatively high pressure 
phase. 

In the no-pressure phase of operation, sealing 
is maintained by the elastic quality of the nate 
rial alone, and is directly related to the initial 
squeeze or compression of the cross section of 
the packing, with the shape of the cross section 
having an effect upon the degree of flexibility 
obtained. With the proper wedge-shaped type 
of packing, operating in a substantially V-shaped 
grove, this packing has a greater range of flexi 
bility, without building up too high a pressure, 
than is obtained with other types of packing. 
In the low pressure phase of operation, the 

pressure acting against One side of the packing 
forces the packing against the sides of the 
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. V-shaped groove, with the packing acting as a 
fairly rigid body and therefore tending to force 
down the angle of the side of the V-shaped 
groove. This causes the packing to be expanded 
and forced against the sealing surface. In the 
ilustrative embodiment shown in Figure 1, the 
surface to be sealed in the case of a piston and 
cylinder is the cylinder wall. This adds sealing 
pressure to the packing without a substantial 
amount of distortion and which is an advantage 
because low pressures are not generally sufficient 
to distort the packing material enough to obtai 
good Sealing. y 

In the high pressure phase of operation, the 
resilient packing tends to act as a fluid and flows 
into the corner formed by the sides of the 
V-shaped groove and the surface to be sealed, 
and thereby resulting in a most effective seal at 
high pressure. With the wedge-type packing 
and the substantially V-shaped groove of the 
present invention, an acute angle is formed be 
tween the side of the groove and the surface 
being sealed so that the packing material builds 
up more resistance to extrusion into this Open 
ing. This contributes to the ability of the pres 
ent invention to withstand higher pressures and 
give longer life than in prior types of seals in 
cluding those in which a resilient packing is 
mounted in grooves in which the sides thereof 
are disposed at right angles to the sealing sur 
face. In this latter type of Constructure, high 
pressures tend to extrude the resilient packing 
material into the Opening between the Surfaces 
being sealed and thereby cutting or mutilating 
and destroying the sealing surfaces of the pack 
ing. 
In the operation of the present Seal on a pis 

ton, where the pressure changes from one side 
of the piston to the other, the oil pressure first 
forces the sealing element from One side of the 
V-shaped groove to the opposite side, in a pivot 
ing action. Then as the pressure builds up, the 
packing wedge is forced into the acute angle 
formed between the cylinder wall and the side 
of the V-shaped groove. The opposite action 
takes place when the pressure is reversed to 
the Opposite side of the piston. As the piston 
works back and forth and under pressure, the 
sealing element or packing pivots from One side 
of the groove to the other around its vertex. 
There is no rolling action. The operation of 
pivoting back and forth exposes more wearing 
surface on the packing material and also assists 
very materially in the lubrication of the seal. 
A seal which Operates back and forth with the 
same sealing surface rubbing against the piston 
wall, has little chance for good lubrication and 
long life. The pivoting action, therefore, is 
highly important and an outstanding feature. 
Another outstanding feature is the expanding 
action, or in the case of the external type sea, 
the compressing action, which results due to the 
sealing member acting as a semi-rigid body and 
tending to slide down the side of the V-shaped 
grOOve. 

I claim: 
1. A Seal for Sealing the Space between adia 

cent parts such as a cylinder and a piston adapted 
to be reciprocated by hydraulic fluid transmitted 
under pressure to the opposite ends of the cylin 
der, comprising a substantially V-shaped recess 
in one of the parts opening toward the other 
part and having its opposite sides disposed at an 
acute angle and a resilient sealing element of 
Substantially wedge-shape under compression 
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and working pressure conditions carried in the 
recess, the sealing element having a sealing face 
in wiping contact with the other part and its 
opposite sides disposed at an acute angle sub 
stuntially less than the angle formed by the 
sides of the recess in which it is carried, the 
bottom of the recess and the vertex of the sealing 
element being curved on approximately the same 
radius of curvature whereby with the vertex 
seated in the bottom of the recess, the sealing 
element is permitted to pivot about its vertex 
Within the recess in accordance with the pres 
sure applied to one side of the sealing element 
and cause One side of this element to engage the 
adjacent side of the recess with the sealing face 
maintained in effective sealing contact under all 
conditions of pressure and temperature to which 
the seal is subjected in use. 

2. A seal for sealing the space between adja 
cent parts such as a cylinder and a piston adapted 
to be reciprocated by hydraulic fluid transmitted 
under pressure to the opposite ends of the cylin 
der, comprising a substantially V-shaped recess 
in One of the parts opening toward the other 
part and a resilient sealing element under radial 
compression carried in the recess, the sealing 
element being of substantially wedge-shape under 
working pressure conditions and having a sealing 
face of rounded contour, the bottom of the recess 
and the vertex of the sealing element having 
substantially the same rounded contour but with 
the sides of the recess being disposed at an angle 
greater than the angle formed by the sides of 
the sealing element to thereby permit limited 
pivotal movement of the sealing element with its 
vertex seated in the bottom of the recess, and 
with the sealing face presenting a different sur 
face area as the seal pivots about its vertex. 

3. A seal for sealing the space between rela 
tively movable parts, comprising a substantially 
V-shaped recess in one of the parts opening 
toward the other part and having its opposite 
sides disposed at an angle of approximately 55° 
to 65, and a substantially wedge-shaped resilient 
Sealing ring of greater radial extent than the 
depth of the recess positioned in the recess and 
having its opposite sides disposed at an angle of 

approximately 40' to 50 whereby when the vertex 
of the sealing ring is seated in the bottom of the 
recess, the sealing ring may pivot about its vertex 
within the recess in the direction of applied pres 
Site, 

4. A Seal for sealing the space between rela 
tively movable parts, comprising a substantially 

a V-shaped recess in one of the parts opening 

O 
toward the other part and having its opposite 
sides disposed at an angle of approximately 55° 
to 65° and with the bottom of the recess curved, 
and a substantlally wedge-shaped resilient seal 
ing ring positioned in the recess with its vertex 

15 

20 

engaging the bottom of the recess and having 
its opposite sides disposed at an angle of approx 
imately 40' to 50 and its vertex curved on a 
radius substantially conforming to the radius of 
curvature of the bottom of the recess, the sides 
of the sealing ring being normally spaced from 
the sides of the recess when in operative position 
whereby the sealing ring may pivot sidewise in 
either direction about its vertex in the direction 
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Of applied pressure, 
5. A seal for sealing the space between concen 

tric parts, comprising a substantially V-shaped 
groove in One of the parts opening toward the 
other part and having its opposite sides, disposed 
at an acute angle, the bottom of the groove being 
rounded and the sides extending in diverging 
straight lines from the bottom of the groove and 
making an acute angle with the surface of the 
other part, a substantially wedge-shaped resilient 
Sealing ring having a curved sealing face extend 
ing beyond the confines of the recess for sealing 
contact with the other part and a vertex seated 
on and rounded in approximate conformity with 
the botton of the groove, the opposite sides of 
the sealing ring being disposed at an acute 
angle and extending in diverging straight lines 
throughout the greater portion of their length, 
the angle formed by the sides of the sealing ring 
being less than the angle formed by the sides of 
the recess to provide a spacing between the sides 
of the groove and the sealing ring when in oper 
ative position whereby the sealing ring is free 
to pivot about its vertex within the groove, 

THOMAS R. SMITH, 


